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(54) TRANSFER HIGH VOLTAGE POWER SUPPLY DEVICE AND IMAGE FORMING DEVICE USING THE SAME 

(57)Abstract: 

PURPOSE: To provide a transfer high voltage power supply device and an 
image forming device capable of obtaining an ideal transferred image 
irrespective of a resistance serially connected with a transfer roller and 
the impedance change of the transfer roller by a recording medium 
pressed against the transfer roller. 

CONSTITUTION: In the case the voltage of an output coil NS1 for a 
transfer transformer T1 is controlled so as to be the same as the value of 
the register 8 set by an ATVC method, an optimum transfer voltage is not 
obtained because of the resistance R2 serially connected with the 
transfer roller 5 and the impedance change of the transfer roller by the 
paper pressed against the transfer roller, consequently, the ideal 
transferred image is not obtained. Then, after obtaining a correction value 
for the resistance R2 and the impedance change of the transfer roller by a 
CPU 12, the set value of the resister 8 is corrected by introducing the 
correction value so as to obtain the ideal transferred image. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Imprint high- voltage-power-supply equipment which is characterized by providing the following and which 
controls the voltage of an outgoing end according to the set point, and supplies the high voltage to an imprint roller 
through series resistance from the aforementioned outgoing end. A voltage detection means to detect the voltage of the 
aforementioned outgoing end. A current detection means to detect the current which flows the aforementioned imprint 
roller. It responds to impedance change of the aforementioned imprint roller, and is an amendment amendment means 
about the aforementioned setting output voltage. 

[Claim 2] An amendment means is imprint high- voltage-power-supply equipment according to claim 1 characterized 
by being what calculates correction value by table reference. 

[Claim 3] Image formation equipment characterized by having imprint high-voltage-power-supply equipment 
according to claim 1 or 2. 

[Claim 4] Imprint high-voltage-power-supply equipment characterized by having an amendment amendment means for 
the applied voltage of the aforementioned impression means according to the output of an impression means to impress 
voltage, a detection means to detect the impedance by the record medium of the aforementioned imprint roller, and the 
aforementioned detection means, to an imprint roller. 

[Claim 5] Imprint high- voltage-power-supply equipment according to claim 4 characterized by including the series 
resistance for impressing reverse voltage to an imprint roller. 

[Claim 6] The aforementioned detection means is imprint high- voltage-power-supply equipment according to claim 5 
characterized by detecting the impedance containing the aforementioned series resistance. 

[Claim 7] The imprint voltage power unit according to claim 4 characterized by having further the setting means which 
carries out initial setting of the applied voltage of the aforementioned impression means. 

[Claim 8] The aforementioned setting means is imprint high-voltage-power-supply equipment according to claim 7 
characterized by setting up applied voltage based on the output of the aforementioned detection means. 
[Claim 9] At the time of a setup of the aforementioned setting means, the aforementioned detection means is imprint 
high- voltage-power-supply equipment according to claim 8 characterized by detecting the impedance which does not 
contain a record medium. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This inventions are image formation equipments, such as a copying machine and a printer, and 

a thing especially about the imprint high voltage power supply. 

[0002] 

[Description of the Prior Art] In the above image formation equipments, two or more copies are generated by usually 
imprinting in a form and repeating this, after a potential picture is formed and making a toner adhere to this by 
exposing to the electrified rotating drum. Then, in this imprint process, the high voltage is impressed to a 
photoconductor drum through the imprint roller made of an electrical conductive gum by the roller transfer. Since the 
resistance of this imprint roller changes with environment, such as temperature and humidity, production lot, the 
quality of the materials, etc., in order that it may imprint most efficiently, the optimal imprint voltage impressed to an 
imprint roller also changes on the occasional environment and various conditions. 

[0003] This former and optimal imprint voltage is ATVC (Auto Transfer Voltage Control). It is determined by the 
following methods called. 

[0004] ** Pass a constant current on an imprint roller before image formation, and measure the voltage of the ends of 
an imprint roller. 

[0005] ** Impress the voltage value which applied "a certain value" to the voltage value measured by ** to an imprint 
roller at the time of image formation. 

[0006] That is, since the impedance of an imprint roller is calculable by **, the optimal imprint voltage according to 
change of an external environment can be impressed. The above "a certain value" is the value beforehand decided that 
a good transfer picture is obtained corresponding to the impedance obtained by calculation. 
[0007] 

[Problem(s) to be Solved by the Invention] However, there are the following problems in the above-mentioned 
conventional example. Usually, the reverse voltage for the cleaning of an imprint roller to everything but the imprint 
forward voltage mentioned above is also required for an imprint high voltage power supply, and, for this reason, 
resistance is connected to the load and the serial at the imprint output circuit at it. 

[0008] For this series resistance value, in case imprint forward voltage is outputted, a voltage drop will arise. For this 
reason, the voltage actually impressed to the ends of an imprint roller will become smaller than the outgoing end of an 
imprint circuit. Although this error can be disregarded when the imprint forward current is small, when current is large, 
a certain amendment is needed. 

[0009] Although it changes also according to the kind of toner, the precision required of the aforementioned imprint 
forward voltage is several 100V about, and if the maximum voltage of the order of an imprint sets to 9kV, it turns into 
several% of precision. In this case, above-mentioned descent voltage cannot be disregarded. Moreover, since the 
precision of cleaning current will become bad if it is made small too much, the series resistance value is set as the to 
some extent big value. 

[0010] Although the above is the first problem, there are the following problems as the second problem. Even if it 
performs Above ATVC and measures the impedance of the imprint roller at that time, when record media, such as 
paper, pass along it after that, it means that the impedance of an imprint roller changes further, and there is. That is, it 
is only the impedance of an imprint roller which is measured by ATVC, and the impedance of the impedance + record 
medium of this imprint roller actually becomes a problem on image formation. 

[001 1] Moreover, the impedance change changes with kinds of record medium. Furthermore, the impedance of the 
imprint roller with which all that matters contains this record medium is necessarily not becoming surely larger than 
the impedance of an imprint roller in case there is no record medium. Since current leaks to other portions depending 
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on the kind of record medium, an impedance may become low conversely. That is, the right control cannot be 
performed unless it has measured the impedance of the imprint roller containing a record medium serially. Just ATVC 
is inadequate. 

[0012] In addition, in this specification, the impedance of an imprint roller is an impedance when seeing an imprint 
roller side from the input edge of an imprint roller, and when there are a photo conductor and a record medium, it 
means the impedance containing this record medium. Since a resisted part is main, this impedance may be henceforth 
called resistance. 

[0013] this invention was made under such circumstances and aims at offer of the imprint high- voltage-power-supply 
equipment which solved the trouble like ****, and image formation equipment. Moreover, irrespective of impedance 
change of the imprint roller by record media, such as a series resistance value and paper, this invention can impress 
always proper imprint voltage, and aims at offering the imprint high- voltage-power-supply equipment and image 
formation equipment with which the best transfer picture is obtained. 
[0014] 

[Means for Solving the Problem] In order to attain the aforementioned purpose, one mode of this invention aims at 
offer of the high-voltage-power-supply equipment equipped with the amendment means for the aforementioned high 
pressure according to impedance change of a means to impress high pressure, and an imprint roller and the imprint 
roller by the record medium, to the imprint roller, or image formation equipment. 

[0015] A means to be imprint high- voltage-power-supply equipment which another mode of this invention controls the 
voltage of an outgoing end according to the set point, and supplies the high voltage to an imprint roller through series 
resistance from the aforementioned outgoing end, and to detect the voltage of the aforementioned outgoing end, It aims 
at offer of the imprint high-voltage-power-supply equipment equipped with the amendment amendment means for the 
aforementioned setting output voltage according to impedance change of the aforementioned imprint roller, or image 
formation equipment for a current detection means to detect the current which flows the aforementioned imprint roller. 
[0016] 

[Function] The set point is amended by such composition according to impedance change of an imprint roller, and 

proper imprint voltage is always impressed to an imprint roller by it. 

[0017] 

[Example] An example explains this invention in detail below. Drawing 1 is the block diagram of the "imprint high 
voltage power supply" which is an example showing composition. Moreover, the abbreviation cross section of the 
electrophotography formula image formation equipment with which the imprint high voltage power supply of drawing 

I is applied to drawing 4 is shown. Among drawing 4 , after they are uniformly charged with the electrification vessel 
22 in this photoconductor drum 21, it is a photoconductor drum, and 21 irradiate the image light 23, form an 
electrostatic latent image, they develop this latent image with a development counter 24, and form a toner image on a 
photoconductor drum. With the imprint roller 5, this toner image is imprinted on a record medium 26, and is further 
discharged after fixing with the fixing roller 30. And a negative toner is made easy to impress positive electric field to 
the imprint roller 5 from a high voltage power supply 20 in this example, and to imprint to a record medium. 

[001 8] In drawing 1 , Tr is the transistor which drives the imprint transformer Tl, and is driven by constant frequency 
with VCO 3. Moreover, the voltage impressed to NP1 coil of the imprint transformer Tl is controlled by the armature- 
voltage control circuit 2. NS1 coil is an output winding and the imprint output which is the rectification smooth output 
is impressed to the imprint roller 5. Rl is an output current detector (current detection means) which detects the current 
to which bleeder resistance and R2 flow to series resistance, and 4 flows on the imprint roller 5. 
[0019] Moreover, 1 is a cleaning voltage generating circuit, and in order to pull back the toner dirt of the imprint roller 
5 to a photoconductor drum 21 and to clean the imprint roller 5, voltage contrary to the time of an imprint is impressed. 
R2 is the series resistance for making an imprint output terminal generate this reverse voltage. 
[0020] Here, for the above-mentioned series resistance value, in case imprint forward voltage is outputted, a voltage 
drop will arise. For example, like A7 ->D7 ->B7 ->E7 ->C7 in drawing 2 , when the register 8 in drawin g 1 is set as 
level "7", descent voltage becomes large as imprint current increases. For this reason, the voltage actually impressed to 
the ends of the imprint roller 5 will become smaller than the outgoing end of an imprint circuit, case the imprint 
forward current is small - this error - it can ignore (the straight line of A7 ->C7 is parallel mostly with a horizontal 
axis) -- when current is large, a certain amendment is needed 

[0021] NP2 coil of a transformer Tl is a coil for output voltage detection, and constitutes the output voltage detector 
(voltage detection means) 1 1 with rectifier diode Dl and a smoothing capacitor CI. Analog-to-digital conversion of the 
output of the output current detector 4 is incorporated and carried out to the A/D-conversion circuit 9 through a 
multiplexer 10, and it is inputted into CPU 12. Analog-to-digital conversion of the output of the output voltage detector 

I I is incorporated and carried out to the A/D-conversion circuit 9 through a multiplexer 10, and it is inputted into 
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CPU 12. CPU 12 asks for the optimal imprint voltage based on the output voltage and the output current which were 
incorporated, and sets the set point as a register (setting means) 8. The method of a setup of this value is explained in 
detail later using drawin g 2 and drawin g 3 . 

[0022] Digital-to-analog conversion of the set point of a register 8 is carried out in the D/A-conversion circuit 7, and 
the error amplifier 6 compares the output value of this D/A-conversion circuit 7 with the value of the output voltage 
detector 11, controls the armature-voltage control circuit 2 by the comparison output, and controls the voltage built 
over NP1 coil so that an imprint output may become a desired value. 

[0023] Next, the method of a setup of the set point in the register 8 in above-mentioned drawin g 1 is explained using 
drawin g 2 and drawin g 3 . 

[0024] In drawing 2 , the voltage and the horizontal axis which a vertical axis requires for the ends of the imprint roller 
5 are imprint current, and the inclination of a graph becomes the resistance (impedance) of the imprint roller 5. As 
mentioned above, the resistance of the imprint roller 5 changes with temperature, humidity, etc. Now, the maximum is 
set to A and the minimum value is set to C. Since the resistance of the imprint roller 5 changes from A on the graph of 
drawing 2 in the range of C, when fixed current AVO is passed by ATVC, CPU 12 incorporates some voltage on AO to 
CO through the output voltage detector 11. And corresponding to the incorporated voltage, predetermined voltage, for 
example, 1 .3kV, is added. This work is done on the bit table in CPU 12, as shown in draw ing 3 (the bit of the horizontal 
axis of drawing 3 is the value of the register 8 of drawin g 1 ). Since it does not understand whether it means adding 
1 .3kV to the bit value incorporated in the A/D-conversion circuit 9 if what bit is added when it sees from the CPU 12 
side unless this bit table exists, this bit table is created beforehand. 

[0025] The inclinations of a table will differ by the case where it is created at the case where creation of the above- 
mentioned bit table is created at the roller resistance maximum A here, and the minimum value C. Even if the error 
becomes large and it performs ATVC as it separates from central value, it becomes impossible usually, to obtain the 
optimal imprint voltage, although created by central value B. 

[0026] Then, in this example, in order to solve this problem, according to the voltage value read by the constant current 
of ATVC before image formation, and the current value which flows on the imprint roller at the time of image 
formation, a bit table like A-E of d rawing 3 is used. Thus, before formation, since the error by series resistance and the 
record medium is completely amended by using the impedance at the time of formation, the always optimal imprint 
voltage can be obtained. 

[0027] Next, an example is given concretely and the method of a setup of a register 8 is explained. In drawing 2 , if the 
constant current AVO of ATVC is passed, supposing it is the point of B0, the addition voltage of 1 .3kV will be added 
to this (in inside of CPU 12). Even if resistance of the imprint roller 5 changes according to the kind of paper at the time 
of image formation, it always controls to become the voltage regular here. If the voltage added at this time is followed 
on the right of drawing 2 and it goes, as for the point, a load will be set to B4 by ATVC of only the imprint roller 5. At 
this time, the register 8 is set as 4 bits (the first set point) (refer to the horizontal axis of drawing 3 ). 
[0028] Next, an image formation process starts, paper comes and the resistance of the imprint roller 5 presupposes that 
it changed to E from B. E is an example in case the resistance of record media, such as paper, is the minimum. If it is 
continuing setting a register 8 as 4 bits as it is that this resistance changed to E from B, the point will be set to E4 by 
the voltage drop by series resistance R2, and the voltage of the ends of the imprint roller 5 will fall. In order to prevent 
this, the point is moved to E5 (see the dashed line portion of draw ing 3 ). That is, the set point of a register 8 is 
amended from 4 bits to 5 bits. Thus, since an amendment and the point are set to E5, the same voltage as B4, i.e., 
proper voltage, can be impressed to the imprint roller 5, and the best transfer picture is obtained. 
[0029] When the resistance of the imprint roller 5 changes to D from B, it is the same as that of the above. D is an 
example in case the resistance of record media, such as paper, is the maximum, and the point moves to D3 from B4. 
[0030] (in addition to this) In this example, since the table itself can be rewritten when it is going to change the value 
of addition voltage (fixed in the above-mentioned example at 1.3kV) itself according to the voltage value read by the 
constant current of ATVC, it is especially effective. On the image formation process of an electrophotography formula 
copying machine, although there are many demands that addition voltage wants to change according to the kind of 
toner, in such a case, necessary imprint voltage can be impressed easily. 

[003 1] In addition, in the above explanation, although the first set point is calculated by ATVC, this invention cannot 
be limited to this, can determine the first set point by proper technique, and can also carry out this first set point with an 
amended type according to impedance change of the imprint roller by series resistance and the record medium. 
[0032] 

[Effect of the Invention] impedance change of the imprint roller according the set point which determines imprint 
voltage according to this invention as explained above to a series resistance value and a record medium - responding - 
an amendment - by things, always proper imprint voltage can be impressed to an imprint roller, and the best transfer 
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